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DETAILED ACTION 
Claim Objections 

1 . Claim 6 is objected to because of the following informalities: grammatical errors. The 
following is a suggestion from the examiner. 

Claim 6, line 5: circuit chip fef disposed directly onboard of a silicon die of said 
Appropriate correction is required. 

2. Claim 7 is objected to because of the following informalities: grammatical errors. The 
following is a suggestion from the examiner. 

Claim 7, line 4: temperature sensor system and integrated as an IC chip fef 
Appropriate correction is required. 

3. Claim 19 is objected to because of the following informalities: grammatical errors. The 
following is a suggestion from the examiner. 

Claim 19, line 6: far disposed directly onboard of a silicon die of a LCD microdisplay 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



Application/Control Number: 10/682,498 
Art Unit: 2629 



Page 3 



5. Claims 1-3, 6, 9, 11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lippmann in view of Endou, lijima, and Wood. 

With respect to Claim 1, Lippmann teaches a liquid crystal display (LCD) system (See 
figure 1, element 22) implemented with a thermal control and management system (See figure 4) 
comprising: a temperature sensor system (element 94, column 4, lines 57-60) disposed directly 
onboard of a LCD microdisplay device (note that the microdisplay is equivalent to a pixel 
comprising RGB which a LCD cell contains) for directly measuring a temperature of the 
microdisplay device (column 2, lines 6-9) and generating a temperature measurement signal 
(column 4, line 64 to column 5, line 4); a microdisplay controller (element 82: microdisplay 
controller comprises a control logic circuit) for controlling voltages of the microdisplay device 
and receiving the temperature signal for transmitting a digital signal (column 3, lines 41-43) to a 
system processor (column 5, lines 12-21; please note that the microprocessor comprises a system 
processor)', and the system processor having a thermal-effect voltage database (column 5, lines 
48-49) for receiving and processing the temperature measurement signal by employing the 
thermal-effect voUage database to generate temperature-dependent reference voltages for 
operating the microdisplay system by accounting for a thermal-effect of voltages (column 5, lines 
12-21: note that the temperature compensation circuit of figure 4 is comprised of the control 
logic circuit, thus the generated temperature-dependent reference signals are inputted to the 
microdisplay controller in response to the temperature measurement signal), 

Lippman does not mention the system processor having a color-specific-thermal-effect 
voltage database for receiving and processing the temperature measurement signal by employing 
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the color-specific thermal-effect voltage database to generate a color specific temperature- 
dependent reference voltages to apply as switchable DC-balancing reference voltages for 
operating the microdisplay system by accounting for a thermal-effect of color balance whereby 
the color specific temperature-dependent reference voltages are most suitable for the temperature 
measurement signal and also for the DC-balancing reference voltages nor does Lippmann 
mention the temperature sensor system is disposed directly onboard of a silicon die of a LCD 
microdisplay device. 

Endou teaches a liquid crystal display (LCD) system (See figure 5) implemented with a 
thermal control and management system comprising a color-specific-thermal-effect voltage 
database (See figure 5, element 35, where figure 6 represents element 35; column 11, lines 14-16 
and column 12, lines 21-26) for receiving and processing a temperature measurement signal (See 
figure 5, element 39: generates temperature measurement signal; column 11, lines 28-34) by 
employing the color-specific-thermal-effect voltage database to generate color specific 
temperature-dependent reference voltages. 

Endou modifies the liquid crystal display of Lippman by replacing the look-up tables 
corresponding to temperature (Lippmann: column 5, lines 48-51) with a color-specific-thermal- 
effect voltage database such that the generated reference voltages are color-specific temperature- 
dependent reference voltages. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to use a color-specific-thermal-effect voltage database for receiving and 
processing a temperature measurement signal by employing the color-specific-thermal-effect 
voltage database to generate color specific temperature-dependent reference voltages, as taught 
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by Endou to the liquid crystal display of Lippmann, so as to generate an effective voltage so that 
color designated by the image data can be displayed, color deviation due to a change in 
temperature can be prevented, and for having a simple circuit structure since it is unnecessary to 
additionally generate a voltage to be applied (column 13, lines 20-29). 

lijima teaches a temperature sensor system disposed directly onboard of a liquid crystal 
panel (column 7, lines 19-23) formed together with the driving circuit on a silicon substrate 
(column 5, lines 44-47). 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have a temperature sensor system disposed directly onboard of a silicon 
die of a LCD microdisplay device, as taught by lijima in the liquid crystal display system of 
Lippmann as modified by Endou, so as to provide better temperature sensing and therefore more 
accurate controlling of the voltage which results in better quality images such that flicker does 
not occur and the brightness does not vary (lijima: column 10, line 54 to column 11, line?; note 
that since the temperature sensor system is disposed directly onboard of a LCD device, better 
temperature sensing is provided because at low temperatures the frame frequency is set low and 
at high temperatures the frame frequency is set to a high frequency). 

Wood teaches a liquid crystal display system (See figure 1, element 100; column 3, lines 
22-23) and a common electrode control circuit (See figure 4, element 110 is equivalent to a 
microdisplay controller; column 5, lines 49-50) for generating temperature dependent reference 
voltages to apply as switchable DC-balancing reference voltages (column 5, line 65 to column 6, 
line 16; column 6, lines 38-48; note that switchable DC-balancing is equivalent to polarity 
mode) for operating the liquid crystal display system by accounting for a thermal-effect of color 
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balance whereby the temperature dependent reference voltages are most suitable for a 
temperature measurement signal (See figure 4, element 408) and also for the DC-balancing 
reference voltages (note that determining the null component of the common plane voltage is 
equivalent to DC balancing of the LCD), 

Wood modifies the liquid crystal display system of Lippmann as modified by Endou and 
lijima by applying the common electrode control circuit (See figure 4, element 110) of Wood in 
the system processor of Lippman such that the color specific temperature-dependent reference 
voltages generated form the color-specific-thermal-effect voltage database of Endou are applied 
as the switchable DC-balancing reference voltages of the common electrode control circuit of 
Wood, as applied to the system processor of Lippman. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made generate temperature dependent reference voltages to apply as switchable 
DC-balancing reference voltages for operating the liquid crystal display system by accounting 
for a thermal-effect of color balance whereby the temperatme dependent reference voltages are 
most suitable for a temperature measurement signal and also for the DC-balancing reference 
voltages, as taught by Wood, in the system processor (Lippmann: See figure 1, element 16; 
Wood: column 6, lines 17-22) of Lippman, as modified by Endou and lijima so as to reduce the 
chance for a long-term image retention, and improves the performance of the LCD over 
temperature so that the life of the LCD may be prolonged (Wood: column 10, lines 12-15). 



With respect to Claim 2 , the LCD system of Lippmann as modified by Endou, lijima, 
and Wood of claim 1, teaches the system processor for generating a color-specific temperature- 
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dependent black state voltage and a white state voltage as the switchable DC-balancing black 
state and white state voltages for each color most suitable for the temperature measurement 
signal accounted for the thermal-effect of color balance (Wood: column 6, lines 8- 16; please note 
that a white state voltage is equivalent to a minimum voltage applied to the electrode for driving 
a white display and a black state voltage is equivalent to a maximum voltage applied to the 
electrode for driving a white display fully black in a positive polarity mode, similar maximum 
and minimum voltages are applied for driving a black display). 
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With respect to Claim 3. the LCD system of Lippmami as modified by Endou, lijima, 
and Wood of claim 1, teaches the microdisplay controller further includes control register for 
loading and reading the temperature measurement signal as a digital word (Lippmann: See figure 

4, element 86: latch is equivalent to a register; column 4, lines 25-27). 

With respect to Claim 6 . the LCD system of Lippmann as modified by Endou, lijima, 
and Wood of claim 1 teaches the temperature sensor system disposed directly onboard of a 
silicon die of the LCD microdisplay device. 

The LCD system of Lippmann as modified by Endou, lijima, and Wood does not teach 
the temperature sensor system further integrated as an integrated circuit chip. 

Endou teaches the temperature sensor integrated as an integrated circuit chip (See figure 

5, element 39; column 11, lines 28-34; note that the limitation ''integrated as an integrated 
circuit chip'' is interpreted as being able to detect the temperature of the liquid crystal panel). 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have the temperature sensor system further integrated as an integrated 
circuit chip disposed directly onboard of a LCD microdisplay device, as taught by Endou, to the 
LCD system of Lippmarm as modified by lijima, and Wood so as to provide a display color 
defined by the image data that is not substantially changed (column 2, line 61 to column i, line 
4). 



With respect to Claim 9, the LCD system of claim 1, Lippman teaches the system 
processor further determining if the temperature measurement signal is within a predefined range 
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(column 5, lines 47-49; note that the predefined range is equivalent to the LCD code 
corresponding to the selected look-up table). 

With respect to Claim 11 , the LCD system of Lippmaim as modified by Endou, lijima, 
and Wood of claim 1, teaches the microdisplay controller generating the color-specific 
temperature-dependent reference voltages to apply as the switchable DC-balancing reference 
voltages most suitable for the temperature measurement signal for operating the microdisplay 
system as a liquid crystal display (LCD) device of a normally white mode accounted for the 
thermal-effect of color balance (Wood: column 6, lines 8-16; note that a normally white mode is 
equivalent to driving a normally white display). 

With respect to Claim 12 , the LCD system of Lippmann as modified by Endou, lijima, 
and Wood of claim 1, teaches the microdisplay controller generating the color-specific 
temperature-dependent reference voltages to apply as the switchable DC-balancing reference 
voltages most suitable for the temperature measurement signal for operating the microdisplay 
system as a liquid crystal display (LCD) device of a normally black mode accounted for the 
thermal-effect of color balance (Wood: column 6, lines 8-16; note that a normally black mode is 
equivalent to driving a normally black pixel to fiilly white). 



6. Claim 14-16, 19-22 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lippman in view of Endou and Wood. 
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With respect to Claim 14. a liquid crystal display (LCD) system (See figure 1, element 
22) comprising: a thermal control and management system (See figure 4) having thermal-effect 
voltage database (column 5, lines 48-49) for receiving and processing a microdisplay (note that 
the microdisplay is equivalent to a pixel comprising RGB which a LCD cell contains) 
temperature measurement signal (element 94, column 4, lines 57-60) for the microdisplay system 
by employing the thermal-effect voltage database to generate temperature-dependent reference 
voltages for inputting to a muUiplexer (column 4, lines 13-15; element 80) of a microdisplay 
controller (column 2, lines 52-55; figure 4: microdisplay controller), 

Lippman does not mention the system having a color-specific-thermal-effect voltage 
database for receiving and processing a microdisplay temperature measurement signal for the 
microdisplay system by employing the color-specific thermal-effect voltage database to generate 
color specific temperature-dependent reference voltages to apply as switchable color-specific 
DC-balancing reference voltages for inputting to a multiplexer of a microdisplay controller for 
for controlling a high and a low voltages switchable for a DC balancing of the LCD display 
system. 

Endou teaches a liquid crystal display (LCD) system (See figure 5) implemented with a 
thermal control and management system having a color-specific-thermal-effect voltage database 
(See figure 5, element 35, where figure 6 represents element 35; column 11, lines 14-16 and 
column 12, lines 21-26) for receiving and processing a temperature measurement signal (See 
figure 5, element 39: generates temperature measurement signal; column 11, lines 28-34) by 
employing the color-specific-thermal-effect voltage database to generate color specific 
temperature-dependent reference voltages. 
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Endou modifies the liquid crystal display of Lippman by replacing the look-up tables 
corresponding to temperature (Lippmann: column 5, lines 48-51) with a color-specific-thermal- 
effect voltage database such that the generated reference voltages are color-specific temperature- 
dependent reference voltages. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to use a color-specific-thermal-effect voltage database for receiving and 
processing a temperature measurement signal by employing the color-specific-thermal-effect 
voltage database to generate color specific temperature-dependent reference voltages, as taught 
by Endou to the liquid crystal display of Lippmann, so as to generate an effective voltage so that 
color designated by the image data can be displayed, color deviation due to a change in 
temperature can be prevented, and for having a simple circuit structure since it is unnecessary to 
additionally generate a voltage to be applied (column 13, lines 20-29). 

Wood teaches a LCD display system (See figure 7, element 100; column 3, lines 22-23) 
and a common electrode control circuit (See figure 4, element 110 is equivalent to a microdisplay 
controller; column 5, lines 49-50) and a temperature sensor (See figure 4, element 408) to apply 
switchable color-specific DC-balancing reference voltages for controlling a high and a low 
voltage switchable for a DC balancing of the LCD display system (column 5, line 65 to column 
6, line 16; note that a maximum voltage is equivalent to a high voltage and a minimum voltage is 
equivalent to a low voltage; column 38-48; note that determining the null component of the 
common plane voltage is equivalent to DC balancing of the LCD; note that applying a 
switchable color-specific DC balance is equivalent to a polarity mode). 
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Wood modifies the liquid crystal display system of Lippmami as modified by Endou by 
applying the common electrode control circuit (See figure 4, element 110) of Wood in the system 
processor of Lippman such that the color specific temperature-dependent reference voltages 
generated form the color-specific-thermal-effect voltage database of Endou are applied as 
switchable color-specific DC-balancing reference voltages that are inputted to a multiplexer of 
the microcontroller of lippmann. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to control a high and a low voltage and DC balance a LCD display system, 
as taught by Wood, in the processor (Lippmann: See figure 7, element 16; Wood: column 6, lines 
17-22) of Lippman as modified by Endou so as to reduce the chance for a long-term image 
retention, and improves the performance of the LCD over temperature so that the life of the LCD 
may be prolonged (Wood: column 10, lines 12-15), 

With respect to Claim 20. claim 20 differs from claim 14 only in that claim 14 is a 
system and claim 20 is a method. Thus, the method claim 20 is analyzed as previously discussed 
with respect to Claim 14. 

With respect to Claim IS, the LCD system of Lippmann as modified by Endou and 
Wood of claim 14, teaches a system processor (Lippmann: column 5, lines 12-21; please note 
that the microprocessor comprises a system processor) for generating a color-specific 
temperature-dependent black state voltage and a white state voltage as switchable color-specific 
DC-balancing black state and white state voltages for operating the microdisplay most suitable 
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for the temperature measurement signal accounted for the thermal effect of color balance (Wood: 
column 6, lines 8-16; note that a black state voltage is equivalent to either a minimum voltage 
applied to a pixel that is in a normally black display or a maximum voltage that is applied to a 
pixel that is in a normally white display; note that a white state voltage is equivalent to either a 
minimum voltage applied to a pixel that is in a normally white display or a maximum voltage 
that is applied to a pixel that is in a normally black display). 

With respect to Claim 16 . the LCD system of Lippmann as modified by Endou and 
Wood of claim 15, teaches a microdisplay controller having a control register for loading and 
reading the temperature measurement signal (Lippmann: See figure 4, element 86: latch is 
equivalent to a register; column 4, lines 25-27). 

With respect to Claim 21, the method for temperature and compensation for a 
microdisplay system of Lippmann as modified by Endou and Wood of claim 20 teaches the step 
of generating the color-specific temperature-dependent reference voltages (See figure 5, element 
35, where figure 6 represents element 35; column 11, lines 14-16 and column 12, lines 21-26) 
further comprising a step of multiplexing and generating a color specific temperature-dependent 
black state voltage and a white state voltage to apply as the switchable color-specific DC- 
balancing reference voUages for operating the microdisplay system most suitable for the 
temperature measurement signal accounted for the thermal effect of color balance (Wood: 
column 6, lines 8-16; note that a black state voltage is equivalent to either a minimum voltage 
applied to a pixel that is in a normally black display or a maximum voltage that is applied to a 
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pixel that is in a normally white display; note that a white state voltage is equivalent to either a 
minimum voltage applied to a pixel that is in a normally white display or a maximum voltage 
that is applied to a pixel that is in a normally black display). 

With respect to Claim 22. the method for temperature and compensation for a 
microdisplay system of Lippmann as modified by Endou and Wood of claim 20 teaches a step of 
receiving and processing the temperature measurement signal from the microdisplay system 
further includes a step of receiving the temperature measurement signal into a system processor 
having a control register for loading and reading the temperature measurement signal 
(Lippmann: See figure 4, element 86: latch is equivalent to a register; column 4, lines 25-27). 

7. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Endou (Pub. No.: 
US 2002/0158825 Al) in view of Funakoshi et al. (Patent No.: US 6,862,012 Bl). 

With respect to Claim 27 . Endou teaches a method for controlling and compensating 
temperature effects of a microdisplay system (column 1, lines 59-64; note that the microdisplay 
is equivalent to a pixel comprising RGB) comprising: measuring a microdisplay temperature (See 
figure 5, element 39; column 11, lines 28-34), one for each color channel (See figure 6, since the 
output fi'om the temperature sensor is converted firom A/D then looking at figure 6, the digital 
data corresponds to a particular color, 1101 for the blue channel 1000 for the green channel, 
and 0010 for the red channel); and preloading lookup tables having measured/predicted data for 
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a display (See figure J, element 35; See figure 6: table from applied voltage setting circuit; 
column 7, lines 1-3), to modify a liquid crystal voltage operating range (column 12, lines 20-35), 

Endou does not mention generating and applying two switchabie color-specific DC- 
balancing voltages of the microdisplay for each color. 

Funakoshi teaches a white point adjusting method (column 3, lines 26-30) where a 
plurality of tables are stored in memory for use to decide an offset quantity for each color 
temperature set as determined by the highest gray level adjusting unit (column 7, lines 34-38). 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to use the white point adjusting method of Funakoshi of using a plurality of 
tables that are set according to temperature variations for each color that are stored in memory to 
the method of controlling and compensating temperature effects of a microdisplay system, as 
taught by Endou, so as motivated by Funakoshi for the purpose guaranteeing a color temperature 
even if a contrast adjustment is made on a liquid crystal module (column 3, lines 22-24), and 
realizing a highly accurate white point adjustment while maintaining a substantially constant 
color temperature even at a different gray level (column 11, lines 24-28), 

Wood teaches a liquid crystal display system (See figure 7, element 100; column 3, lines- 
22-23) and a common electrode control circuit (See figure 4, element 110 is equivalent to a 
microdisplay controller; column 5, lines 49-50) for generating and applying two switchabie DC- 
balancing voltages (column 5, line 65 to column 6, line 16; column 6, lines 38-48; note that the 
two switchabie DC-balancing voltages are equivalent to voltages applied in the positive polarity 
mode and the negative polarity mode) of the microdisplay (note that determining the null 
component of the common plane voltage is equivalent to DC balancing of the LCD). 
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Wood modifies the liquid crystal display system by employing a common electrode 
control circuit (Wood: See figure 4, element 110) in the method for controlling and compensating 
temperature effects of Endou as modified by Funakoshi such that the liquid crystal voltage 
operating range is DC-balanced for the color-specific voltages (the color-specific voltages are 
defined by the color-specific preloaded tables of Funakoshi for maintaining a proper white point 
operating point for the microdisplay of Endou). 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made generate and apply two switchable DC-balancing voltages to the method of 
controlling and compensating temperature effects of a microdisplay system of Endou, as 
modified by Funakoshi, resulting in switchable color-specific DC-balancing voltages so as to 
reduce the chance for a long-term image retention, and improves the performance of the LCD 
over temperature so that the life of the LCD may be prolonged (Wood: column 10, lines 12-15), 



8. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lippmann, Endou, 
lijima, and Wood as applied to claim 1 above, and further in view of Endo et al. (Pub. No.: US 
2002/0158825 Al). 
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With respect to Claim 4 , the LCD system of Lippmami as modified by Endou, lijima, 
and Wood of claim 1, teaches the microdisplay controller further includes a color-specific 
digital-to-analog converter (DAC) output circuit (Lippmann: See figure 4, element 88) for 
outputting the color-specific temperature dependent reference voltages to apply as switchable 
color-specific DC-balancing reference voltages. 

The LCD system of Lippman, as modified by Endou, lijima, and Wood does not teach 
the microdisplay controller includes color-specific digital-to-analog converter output circuits. 

Endo teaches a liquid crystal display system having temperature compensation circuits 
that employ color-specific digital-to-analog converter output circuits (See figure 8, elements 310^ 
311 and 312). 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have the microdisplay controller include color-specific digital-to-analog 
converter output circuits, as taught by Endo, to the LCD system of Lippmann as modified by 
Endou, lijima, and Wood so as to allow for digital correction for each color: red, green, and blue 
prior to driving each of the liquid crystal sections ([0099] and [0100]). 

9. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lippman, Endou, 
lijima, and Wood as applied to claim 1 above, and further in view of Yasue (Patent No.: US 
6,806,871 Bl). 
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With respect to Claim 5, the LCD system of Lippmami as modified by Endou, lijima, 
and Wood does not teach the system processor further interpolating between two data in the 
color-specific-thermal-effect vohage database for generating the color-specific temperature 
dependent reference voltages to apply as switchable color-specific DC-balancing reference 
voltages. 

Yasue teaches a system processor comprising a curved interpolation means interpolating 
between two data in the database for generating temperature dependent reference voltages 
(column, 8, lines 26-32). 

Yasue modifies the LCD system of claim 1 such that the prior to generating a color- 
specific temperature-dependent reference voltage, the system processor generates voltage by 
interpolation (See figure 2, element 30, column 8, lines 21-32) and then generates a color specific 
temperature-dependent reference voltages. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to use an interpolation means, as taught by Yasue, to the data processing 
means of Lippmann, as modified by Endou, lijima, and Wood, so as to provide a low 
temperature area, a room-temperature area, and a high temperature area with different 
temperature gradients, and to implement applied voltage compensation conforming with the 
temperature dependence of an electro-optical element (column 2, lines 21-27), 

10. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lippman, Endou 
and Wood as applied to claim 1 above, and fiirther in view of the 10^** Mediterranean 
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Electrotechnical Conference, Melecon 2000, Vol. II (PTAT Sensors Based on SJFETs, herein 
after referred to as "MEC"). 

With respect to Claim 7 , the LCD system of Lippman as modified by Endou, lijima, and 
Wood of claim 1 teaches the temperature sensor system further comprising a temperature sensor 
system disposed directly onboard of a silicon die (lijima: column 5, lines 44-47) of the LCD 
microdisplay device. 
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The LCD system of Lippman, as modified by Endou, lijima, and Wood does not teach 
the temperature sensor system further comprising a PTAT temperature sensor system and 
integrated as an IC chip disposed directly onboard of a silicon die. 

MEC teaches the use of PTAT sensors on discrete silicon device bipolar planar 
technology (page 7, 2"'' column, 1^^ paragraph). MEC modifies the LCD system of claim 1 such 
that the PTAT sensor replaces the temperature sensor of Lippmann, resulting in a PTAT 
temperature sensor system and integrated as an IC chip disposed directly onboard of a silicon 
die. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to substitute the PTAT sensor, as taught by MEC, into the LCD system of 
Lippmann, as modified by Endou, lijima, and Wood, so as motivated by MEC for the purpose of 
obtaining good sensitivity, stability and linearity of sensor response in the measured temperature 
range of 20-90 degrees Celsius (page 1, 2"^ column, /""^ paragraph), 

1 1 . Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lippman, Endou, 
lijima and Wood as applied to claim 1 above, and further in view of Applicant Admitted Prior 
Art (Pub. No.: US 2004/0070562 Al, herein after referred to as "AAPA"). 

With respect to Claim 8. the LCD system of Lippmann, as modified by Endou, lijima, 
and Wood of claim 1 does not teach the system processor further includes an additional cooling 
activating system to activate additional cooling for the LCD microdisplay device in response to 
the temperature measurement signal. 
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The AAPA teaches the use of a thermostat for activating a fan in a microdisplay system 
and the use of heat sinks mounted to the back of the microdisplays ([0011], lines 7-10; note that 
the heat sink is a cooling system because heat is absorbed and dissipated from the LCD panel 
and the fan is the additional cooling activating system). 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have a heat sink mounted to the back of the LCD system and to have a 
thermostat for activating a fan in a microdisplay system in response to the temperature 
measurement signal, as taught by AAPA, to the LCD system of Lippmann, as modified by 
Endou, lijima, and Wood, so as motivated by AAPA for controlling the operational temperature 
of the microdisplay ([0011], lines 6-7), 

12. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lippman, Endou, 
lijima, and Wood as applied to claim 1 above, and further in view of Levy et al, (Patent No.: 
3,936,817). 

With respect to Claim 10, the LCD system of Lippmann, as modified by Endou, lijima, 
and Wood of claim 1 does not mention the system processor further receiving and processing the 
temperature measurement signal to function as a part of a Peltier thermal control loop. 

Levy teaches the use of a Peltier thermal control loop (column 3, lines 29-34; A peltier 
thermal control loop is equivalent to the thermoelectric effects/element, column J, lines 43-45), 
Levy modifies the LCD system of claim 1 by implementing the thermoelectric element flush 
with the liquid crystal material and connected to a current generating circuit (See figure 1), where 
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the current generating circuit regulates the magnitude and direction of the current due to a 
temperature measurement signal. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have the temperature measurement signal to function as a part of the 
Peltier thermal control loop, as taught by Levy, to the LCD system of Lippmann, as modified by 
Endou, lijima, and Wood so as motivated by Levy for the purpose of functioning as a heat 
absorbing or generating system in order to conduct heat flow to or away from a heat sink 
(column 5, lines 5-18). 

13. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lippmann, 
Endou, lijima. Wood, and Endo as applied to claims 1 and 4 above, and further in view of 
Waterman et al. (Patent No.: 6,744,41 5). 

With respect to Claim 13 , the LCD system of Lippmann as modified by Endou, lijima, 
Wood and Endo of claim 4 does not teach the DAC further comprising a resistor digital to analog 
converter (RDAC). 

Waterman teaches the DAC as a resistor digital to analog converter (column 7, lines 3-5; 
the RDAC is equivalent to a DAC according to the R-IR principle). 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to use a resistor digital to analog converter, as taught by Waterman to the 
LCD system of Lippmann, as modified by Endou, lijima. Wood, and Endo, so as motivated by 
Waterman for the purpose of obtaining an ideal integration because the resistor network can be 
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realized very precisely using the matching principle (column 7, lines 10-12), providing a control 
voltage for driving the liquid crystal display (column 2, lines 26-27), and providing optimum 
resolution within a voltage range in which most of the gray changes on the LCD occur (column 
2, lines 36-37). 

14. Claims 17 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lippman, Endou, and Wood as applied to claims 14, 15 and 20 above, and further in view of 
Endo. 

With respect to Claim 17 , the liquid crystal display (LCD) system of Lippman, Endou, 
and Wood of claim 15, teaches the system processor further includes a DAC output circuit 
(Lippmann: See figure 4, element 88) for outputting the temperature dependent reference 
voltages. 

The LCD system of Lippman, as modified by Endou and Wood does not teach the system 
processor further includes DAC output circuits. 

Endo teaches a liquid crystal display system having temperature compensation circuits 
that employ color-specific DAC output circuits (See figure 8, elements 310, 311, and 312). 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have the system processor include DAC output circuits, as taught by 
Endo, to the LCD system of Lippmann as modified by Endou and Wood so as to allow for digital 
correction for each color: red, green, and blue prior to driving each of the liquid crystal sections 
([0099] and [0100]). 
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With respect to Claim 23, the method of Lippmami, Endou, and Wood of claim 20 
teaches the step of generating the color-specific temperature-dependent reference voltages for 
operating the microdisplay system further comprising a step of outputting the color specific 
temperature-dependent reference voltages through a DAC output circuit. 

The method of Lippman, as modified by Endou and Wood does not teach the system 
processor further includes DAC output circuits. 

Endo teaches a liquid crystal display system having temperature compensation circuits 
that employ color-specific DAC output circuits (See figure 8, elements 310, 311, and 312). 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have the system processor include DAC output circuits, as taught by 
Endo, to the method of Lippmann as modified by Endou and Wood so as to allow for digital 
correction for each color: red, green, and blue prior to driving each of the liquid crystal sections 
([0099] and [0100]). 

15. Claims 18, 24. and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lippman, Endou and Wood, as applied to claims 14, 15 and 20 above, and further in view of 
Yasue. 

With respect to Claim 18, the liquid crystal display (LCD) system of Lippman as 
modified by Endou and Wood of claim 15 does not teach the system processor further 
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interpolating between two data in the database for generating the temperature dependent 
reference vohages. 

Yasue teaches a system processor comprising a curved interpolation means interpolating 
between two data in the database for generating temperature dependent reference voltages 
(column 8, lines 26-32). 

Yasue modifies the LCD system of claim 15 such that the prior to generating a color- 
specific temperature-dependent reference voltage, the system processor generates voltage by 
interpolation (See figure 2, element 30, column 8, lines 21-32) and then generates a color specific 
temperature-dependent reference voltages. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to use an interpolating means, as taught by Yasue, to the LCD system of 
Lippmann as modified by Endou and Wood, so as to provide a low temperature area, a room- 
temperature area, and a high temperature area with different temperature gradients, and to 
implement applied voltage compensation conforming with the temperature dependence of an 
electro-optical element (column 2, lines 21-27). 

With respect to Claim 24. the method of Lippmann, Endou, and Wood of claim 20 
teaches employing the color-specific-thermal-effect voltage database for generating the color 
specific temperature-dependent reference voltages, but does not teach the step to further 
comprise a step of interpolating between two data in the color-specific-thermal-effect voltage 
database for generating the switchable color-specific DC-balancing reference voltages. 
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Yasue teaches a system processor comprising a curved interpolation means interpolating 
between two data in the database for generating temperature dependent reference voltages 
(column 8, lines 26-32). 

Yasue modifies the LCD system of claim 20 such that the prior to generating a color- 
specific temperature-dependent reference voltage, the system processor generates voltage by 
interpolation (See figure 2, element 30, column 8, lines 21-32) and then generates a color specific 
temperature-dependent reference voltages such that the color-specific-thermal-effect voltage 
database generates switchable color-specific DC-balancing reference voltages. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to use an interpolating means, as taught by Yasue, to the method of 
Lippmann as modified by Endou and Wood, so as to provide a low temperature area, a room- 
temperature area, and a high temperature area with different temperature gradients, and to 
implement applied voltage compensation conforming with the temperature dependence of an 
electro-optical element (column 2, lines 21-27). 

With respect to Claim 26 . the method of Lippmann, Endou, and Wood of claim 20 
teaches the step of employing the color-specific-thermal-effect voltage database for generating 
the color-specific temperature-dependent reference voltages but does not teach the step further 
comprises a step of applying a curve-fitting algorithm using data in the color-specific-thermal- 
effect voltage database for generating the switchable color-specific DC-balancing reference 
voltages. 
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Yasue teaches a system processor comprising a curved interpolation means interpolating 
between two data in the database for generating temperature dependent reference voltages 
(column 8, lines 26-32). 

Yasue modifies the LCD system of claim 20 such that the prior to generating a color- 
specific temperature-dependent reference voltage, the system processor generates voltage by 
interpolation (See figure 2, element 30, column 8, lines 21-32) and then generates a color specific 
temperature-dependent reference voltages such that the color-specific-thermal-effect voltage 
database generates switchable color-specific DC -balancing reference voltages. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to use a curve-fitting algorithm interpolating means, as taught by Yasue, to 
the method of Lippmann as modified by Endou and Wood, so as to provide a low temperature 
area, a room-temperature area, and a high temperature area with different temperature gradients, 
and to implement applied voltage compensation conforming with the temperature dependence of 
an electro-optical element (column 2, lines 21-27), 

16. Claims 19 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lippmann, Endou, and Wood as applied to claims 14 and 20 above, and further in view of lijima. 

With respect to Claims 19 and 25 , the thermal management and control system of 
Lippmann as modified by Endou and Wood of claim 14 and the method for temperature control 
and compensation for a microdisplay system of claim 20 respectively, does not teach a 
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temperature sensor system integrated as an integrated circuit chip disposed directly onboard of a 
silicon die of a LCD microdisplay device in the LCD system. 

Endou teaches the temperature sensor integrated as an integrated circuit chip (See figure 
5, element 39; column 11, lines 28-34; note that the limitation integrated as an integrated 
circuit chip" is interpreted as being able to detect the temperature of the liquid crystal panel). 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have the temperature sensor system further integrated as an integrated 
circuit chip disposed directly onboard of a LCD microdisplay device, as taught by Endou, to the 
LCD system of Lippmann as modified by Wood so as to provide a display color defined by the 
image data that is not substantially changed (column 2, line 61 to column 3, line 4), 

lijima teaches a temperature sensor system disposed directly onboard of a liquid crystal 
panel (column 7, lines 19-23) formed together with the driving circuit on a silicon substrate 
(column 5y lines 44-47). 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have a temperature sensor system disposed directly onboard of a silicon 
die of a LCD microdisplay device, as taught by lijima in the liquid crystal display system of 
Lippmann as modified by Endou and Wood, resuhing in a temperature sensor integrated as an 
integrated circuit chip disposed directly onboard of a silicon die so as to provide better 
temperature sensing and therefore more accurate controlling of the voltage which results in better 
quality images such that flicker does not occur and the brightness does not vary (lijima: column 
10, line 54 to column 77, line?; note that since the temperature sensor system is disposed directly 
onboard of a LCD device, better temperature sensing is provided because at low temperatures 
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the frame frequency is set low and at high temperatures the frame frequency is set to a high 
frequency). 

Response to Arguments 
17. Applicant's arguments with respect to claims 1-27 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Donna V. Lui whose telephone number is (571) 272-4920. The 
examiner can normally be reached on Monday through Friday 8:30 a.m. - 5:00 p.m.. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amr Awad can be reached on (571)272-7764. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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